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rﬁgr?a)éemelnt Supplier selection is a decision-making process to identify and evaluate
Interval type-,2 fuzzy sets, suppliers for making contracts. Here, we use interval type-2 fuzzy values
clustering, to show the decision makers’ preferences. Using a distance for interval
Distance measure type-2 fuzzy sets, we propose a hierarchical clustering-based method to

solve a supplier selection problem and find the proximity of the
suppliers. To illustrate the applicability of the proposed method, first a
case study of supplier selection problem with 8 criteria and 8 suppliers
are illustrated and next, an example taken from the literature is worked
through. The results show that while the proposed hierarchical
clustering algorithm provides acceptable results as AHP, TOPSIS, wang
et al. [44] and chen [47], it is also conveniently appropriate for using
interval type-2 fuzzy sets and obtaining proximity of suppliers.
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[0.11,0.17,0.22, 0.31; 1] [0.18,0.19, 0.2, 0.21; 0.27] R
[0.1,0.16,0.21,0.31; 1] [0.17,0.185, 0.186, 0.20; 0.27] JS anze

[0.05, 0.09, 0.13, 0.22; 1]
[0.06, 0.09, 0.12, 0.22; 1]
[0.02, 0.04, 0.06, 0.15; 1]
[0.08, 0.13, 0.17, 0.28, 1]
[0.04, 0.07, 0.10, 0.19; 1]
[0.07,0.11,0.15, 0.25; 1]

[0.098, 0.106, 0.107, 0.118; 0.27]
[0.095, 0.103, 0.104, 0.11; 0.27]
[0.043, 0.047, 0.048, 0.057; 0.27]
[0.14, 0.151, 0.152, 0.168; 0.27]
[0.07, 0.081, 0.082, 0.089; 0.27]
[0.118,0.127, 0.128, 0.139; 0.27]
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UMF [0.59, 1.27, 1.92,3.04; 1] [0.42,001, 1.38,2.44;1] _ [0.21,0.51,0.85, 1.73; 1] _ [0.25, 0.51, 0.79, 1.73; 1]

VoS e (149,163, 171,193 [1.02, 115, 1.16, 1.30; [0.59, 0.658, 0.665, 0.77; [0.57, 0.64, 0.65, 0.71;
0.27] 0.27] 0.27] 0.27]

UMF _ [0.46,0.96, 1.45,2.44; 1] [0.42,0.91, 1.38,2.44;1] _ [0.21,0.51,0.85,1.73; 1] _ [0.11, 0.3, 0.55, 1.4; 1]

YoasS ool e [108, 118,124,136, [1.02, 115, 116, 1.30; [0.59, 0.658, 0.665, 0.77; [0.37, 0.42, 0.43, 0.5;
0.27] 0.27] 0.27] 0.27]

UMF_ [0.46, 0.96, 1.45,2.44; 1] [0.30,0.72, 1.17,2.20; 1] [0.21,0.51,0.85, 1.73; 1] __ [0.18, 0.40, 0.67, 1.56; 1]

TessS ol [108 118,124,136, [0.84,0.96, 0.96, 1.10; [0.59, 0.658, 0.665, 0.77; [0.47,0.53, 0.54, 0.61;
0.27] 0.27] 0.27] 0.27]

UMF  [0.6, 1.25, 1.78,2.76; 1]  [0.48,1.05, 1.61,2.74; 1] _ [0.21,0.51,0.85, 1.73; 1] _ [0.29, 0.58, 0.84, 1.75; 1]

FoasS ol o [135,149,157,1.70;  [1.22,136,137,1.57; [0.59, 0.658, 0.665, 0.77; [0.60, 0.69, 0.7, 0.74;
0.27] 0.27] 0.27] 0.27]

UMF [0.53, 1.12, 1.69,2.74; 1] [0.24,0.57,0.94, 1.91;1] _ [0.12,0.32,0.58, 1.35; 1] _ [0.22, 0.47,0.72, 1.58; 1]

0 6aiS uels [1.29, 140, 1.48,1.65;  [0.65,0.74, 0.75, 0.83; . [0.50, 0.58, 0.59, 0.64;
LMF 0371 0371 [0.37, 0.42, 0.43, 0.49; 0.27] 0371

UMF [0.27,0.61,0.99, 1.91; 1] [0.36,0.76, 1.15,2.14; 1] [0.21,0.51,0.85, 1.73; 1] _ [0.32, 0.67, 1.05, 2.16; 1]

PoasS ek o [0.68,076,080, 0.87;  [0.83,093,094, 1.03; [0.59, 0.658, 0.665, 0.77; [0.79, 0.88, 0.89, 1.01;
0.27] 0.27] 0.27] 0.27]

UMF [0.33,0.76, 1.23,2.20; 1] [0.12,0.32,0.58, 1.46; 1] [0.12,0.32,0.58, 1.35; 1]  [0.08,0.22, 0.42, 1.18; 1]

Y oaiS uels [0.89,0.98, 1.04, 1.16;  [0.37, 0.43, 0.44, 0.53; , [0.26, 0.30, 0.31, 0.35;
LMF 027 0271 [0.37, 0.42, 0.43, 0.49; 0.27] 0271

UMF_ [0.26,0.54,0.82, 1.7; 1] [0.42,091, 1.38,2.44; 1] _ [0.21,0.51,0.85, 1.73; 1] _ [0.18, 0.37, 0.58, 1.42; 1]

AesisS ol [0.58,0.64, 0.68, 0.76; [1.02,1.15, 1.16, 1.3; [0.59, 0.658, 0.665, 0.77; [0.42, 0.47, 0.47, 0.55;
0.27] 0.27] 0.27] 0.27]
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f4. 699 5w ool jdllauce sold g ).i&a‘l- PRl .
el Cundse Sy Sllas] g o Slee Boo g
umr 005 0'141'10'27* 092 [033,074,112,221;1]  [0.12,0.31,056,1.35;1]  [0.17, 0.39, 0.67, 1.54; 1]
VoS Q.Al; - - -
vp 106, 0.1%, 2%9, 02371, [0.84, 0'%4é$j95' L% 1035042, 042,049 027] 045 0.501,2%.51, 0.58;
UMF  [0.08,023,039, 1.18: 1] [0.19,0.47,0.76,1.72: 1]  [0.14,0.33,055,131:1] 0002 0'051’]0'15’ 0.82;
Y oousS Q.Al; - - -
1026, 0.392,7?,3, 037, [053, 0'302’7?'61’ 07 034041 041.046.027] 007 O.(())8,2(7)].09, 0.16;
ump  [0-001, 0'031’10'10° 0-59 [044,095,137,25:1]  [0.19,046,0.77, 1.68; 1]  [0.09,0.22, 041, 1.18; 1]
\~ m.\.i.;S U.:.al; ; " -
v 1005, 0.08,207.]06, 0.096;  [1.05, 1. 58271] 2,136; 05.006.06L07:027 026 0.39;,7?.3, 037;
UMF [0.07,0.19,033, 1.04: 1] [0.38,0.85,1.30,2.47: 1]  [0.1,0.22,037, 1.04: 1]  [0-006, 0'141’] 0.37, 1.15;
f m.\.i.;S U.:.al; N "
vp 1021 0'204’23]‘24’ 029 11 111,112, 1.32:027]  [0.23,0.27,0.28,032:027] 102 0'2(‘)"207']25’ 0.31;
ump 0001, 0'031’]0'10’ 059 1029,0.62,093,1.93:1]  [0.05,0.17,035,1.02: 1]  [0.09, 022, 0.41, 1.18; 1]
B oaS el - N .
1005, 0.08,207.]06, 0.096;  [0.68, 0.7062(7)].77, 086 019024024028 027 1026 0.392,7(;.3, 037;
UMF  [0.02,0.1,021,0.81:1]  [0.19,0.46,0.76,1.72: 1]  [0.1,025,045,1.17:1] 0004 O'O?’]O'zé’ 0.99;
5 0aisS cysls : '
e 012 0'104’2%'14’ 018 10.53,0.60,0.61,0.7:027] [0.27,0.32,033,037:027] 013 0'106’2%'17’ 0.23;
ump (013,036, 101'57’ L4910 161,031,059, 1.51: 1] [0.1,0.22,0.37, 1.04:1]  [0.09,0.22,0.41, 1.18: 1]
Y oousS el - .
e 109, o.z:)sé;)].%, 055, [038, o.z:)si%As, 055 023 027028032027 1026 0.392,7?.3, 037;
UMF  [0.1,0.26,046, 133: 1] [0.24,0.58,0.95,1.99: 1]  [0.19,046,0.77, 1.68; 1]  0:00% O'O?’]O'%’ 0.99;
/\ m.\.i.;S U.:.al; N " "
e 1031, 0.305,2;)].35, 045, [0.69, 0.7% 3.77]9, 09275 05 06.061.07:007] 013 0.10 65(7)].17, 0.23;
b ales [y alold o ylo .7 Jgoor
{Ss) {s7) {Ss) {ss) {54 {3} {52} 181}
1.5634 15978 1.0417 0.4940 0.5609 0.0631 1.4704 0 (51}
0.0930 0.1274 0.4287 0.9764 0.9095 15335 0 s)
1.6265 1.6609 1.1048 0.5571 0.6240 0 {s3}
1.0025 1.0369 0.4808 0.0669 0 {4}
1.0694 1.1038 0.5477 0 {ss)
0.5217 0.5561 0 {S6)
0.0344 0 {s7)
0 {Ss)
L dligs (s Aliold g yilo .V Jou
{s7.55} {Ss) {ss) {84) {s3) {2} 181}
15806 1.0417 04940 05609 00631 14704 0  {S:}
0.1102 04287 09764 09095 15335 0 ()
1.6437 1.1048 0.5571 0.6240 0 1S3}
10197 04808 00669 0 (s
1.0866  0.5477 0 {Ss)
0.5389 0 {S6)
0 {s7.55}
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; wiliwl Sguo (58,5 L 10 b (o0l (51 s 97 dicngy Sl pnoti 9 (55 IAg ST
(59 5 ol jellanc (solb 5 ;53T a5 gk (i80S p j0 b g0l sl o [ywati' 9 (5 /

fa)

(b a5 ot Alold s s A Jpio
{s1.53}  {s7.s5) {S6) {ss) {S4) {$2)

1.5019  0.1102 04287 09764 0.9095 0 {S2)
0.5924 1.0197 0.4808 0.0669 0 {S4)
0.5256 1.0866 0.5477 0 {ss}
1.0733  0.5389 0 {36}
1.6122 0 {s7.8s}

0 {s1.83}
L adgs (o alols (il . Jguo
{s4.8s) {183} {s7.84) {Ss) {5}
0.9429 1.5019 0.1102 0.4287 0 {%)
0.5142 1.0733  0.5389 0 56
1.0531 1.6122 0 {S7.5%}
0.5590 0 {s1.53}
0 {S4.85}
b aligs cm alold i yilo Ve Jgoo
{82.87.8s)  {S4.85}  {s;.53} {5}
0.4838 0.5142 1.0733 0 {56}
1.5570  0.5590 0 {s1.53}
0.9980 0 {S4.55)
0 {$2.57.53}
b algs o abold o ko)) Jouo
{S2.56,57.83)  {S4.Ss} {s1.53}
1.3152 0.5590 0 {s1.53}
0.7562 0 (54,55
0 {$2,56.57,55}
b abgs o abold o ylo NY Jguo
{S5.56.57,8s} {81.53.84.85}
1.0357 0 {S1,53.54.55}
0 {S2,56,57,S3}
L alss 535 0 polio g Jlo N Jgur

by 35 5 abg abss 35 5 abs>

2.3480 {s7.58} 3.9286 {s1}

3.9601 {s1.83} 2.4582 (82}

3.4011 {S4.55} 3.9917 {s3)

2.4031 {52,578} 3.3677 {84}
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2.6450 {S2.56-57,S3} 3.4346 {ss}

3.6807 {S1,53,54,5s} 2.8869 {S6)

3.1628 {51.52.53.54.55.56.57. 53} 2.3308 {s7)
2.3652 {Ss)

Level 7 {Sl,52»33,34155,35,37,58}

Level6 _____ S, 53}54»35} l

Level 5 _____ {82, 85, 87, Sy

Level4 _____ {Sz , 87, Sx}

Level 3 _____ {S4. S5}

Level2 ——___ {Si. 83}

Level 1 _____ {S7, Ss}

tevel0 - S S S 1SS (S S S (S

69330 axlllag 33 b 60isS ol il po Al (s Ay Y JSUb

{5287, Ss} 5 {S4:Ss5} {51, S5} {Se} wyp—n
Gloaiss B mhaow ,3 {55, 87, Sg} 5 {Sg) il 5 ool
J—ol> {55, 8,57, Sg} 5 {S4. S5} «{S1, S5} {Ss}

e F e s
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sloa

{81, 8. 5. Sy, 84,6, S5 S
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5 {S1} e walis a5 Loyl llne ol 10 .05 ls oz |
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L1 {81 mslsbis s emaain sls )18 {83} b eoilss

oS ol Sl 0l s
D5 Ay (GAd ) AT 45 A iS5, (j5S]

Soa_bgx 3 93> 5, >85>5,>5, >S5, >8>S,
Y USCS jo eand ool s ganaies alin ool ealils
5 asloas plesl ;Koo b {Ss) 5 {Sa} o o yo il
ot ol wism e T (S5} 5 {S1) s 0 e
s B! B (S5 5 {51} o gl o ol tnn
b ol oS olol3 wde (S L elys Lo 5T e 5 men
Ol i oo 415 {85} L glalamdle BB oL oy
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